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and stepwise multivarrate logistic regression modeling fitted variables suggestive of mar- 
glnal association (pcO.20). Results Surgical mortality occurred in 25.1% of AAD 
patients. Univariate predictors of death (pcO.05 for all) were age 2 70 years; female gen- 
der; prior aortic dissection; presenting variables of severe or worst ever pain, migrating 
pain, hypotensnn (systolic blood pressure (SPB)<lOOmmHg), shock (SPB<BOmmHg) or 
tamponade; any pulse deficit; chest X-ray findings of a widened mediastinum; ECG find- 
ings of Ischemialinfarction; preoperative complications of neurological deficits, hypoten- 
sion. cardiac tamponade. limb ischemia; and a necessity to perform CABG. A 
multivariate preoperative predictive model is as shown (table) (c-Index 0.77, Hosmer- 
Lemeshow Chi-square=5.88; 7 degrees of freedom; p=O.55). 
1182-23 Off-Pump Mitral Valve Repair Using the Coapsys 
Device: A Pilot Study in a Chronic Pacing-Induced 
Model of Functional Mitral Regurgitation 
Masahiro Inoue, Zoran Popovic, Kazuyoshi DOI, Soren Schenk, Hassan Nemeh. Yoshio 
Ootaki. Michael W. Kopcak, Jr., Raymond Dessoffy, James D. Thomas, Patrtck M. 
McCarthy, Kiyotaka Fukamachi, The Cleveland Clinic Foundation, Cleveland, OH 
Vanables at presentation Overall % Among % Among Mortality 
Background: In dysfunctional left ventricles, functional mitral regurgitation (MR) results 
from dilatation of the mitral valve annulus and/or lateral/apical displacement of the papil- 
lary muscles. This study evaluated the ability of the Myocor Coapsys device to restore 
leaflet apposition and valve competency off pump without atriotomy in a canine model of 
functional MR. Methods: Hearl failure (HF) with MR was induced in 6 dogs by rapld ven- 
tricular pacing (230 bpm for an average of 32 * 4 days). The Coapsys device, which con- 
sists of anterior and posterior epicardial pads connected by a sub-valvular chord, was 
surgically implanted. It was then sized by drawing the posterior leaflet and annulus 
toward the anterior leaflet. Final device size was selected when MR was minimized or 
eliminated as assessed by color flow Doppler echocardiography. Following implantation. 
HF was maIntained by continued pacing at a rate of 190 bpm for a period of 8 weeks. 
Each animal was re-evaluated at the conclusion of the study. To verify that maintenance 
of valve function was due to the device, the sub-valvular chord was cut in situ, and an 
additional evaluation was performed. Results: All implants were performed off pump with- 
out atriotomy. MR was reduced in all animals, with five of six having MA of grade 1 or 
less following implantation. Mean MR grade was reduced from 3.0 * 0.7, pre implantation 
to 0.8 * 0.8, post implantation (pcO.001) and was maintalned at 0.8 t 0.8 after 8 weeks 
(pcO.OOl), without hemodynamic compromise or structural damage to the mitral valve. 
When the sub-valvular chord was cut, MR increased to 3.8 + 0.8 (p<O.OOl). Conclusions: 
The Coapsys device consistently and significantly reduced or eliminated functional MR 
acutely. Furthermore the result was malntained chronically without negative conse- 
quence to hemodynamics or valve function. 
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Conclusions: Our study provides information regarding baseline preoperative factors 
that predict increased risk of operative death I” AAD patients. Knowledge of these risk 
factors may help clinicians to improve therapeutic management of these patients. 
1182-22 Left Ventricular Volume Shifts During lsovolumic 
Contraction Contribute to Dynamic Opening of the 
Aortic Valve 
Filibetio Rodriauez, G. Randall Green, Paul Dagum, Francisco J. Nistal, Frederick A. 
Tibayan, Frank Langer. George T. Daughters, Neil B. Ingels. D. Craig Miller, Stanford 
University, Palo Alto, CA, Palo Alto Medical Foundation, Palo Alto, CA 
Background: Do volume shifts withln the left ventricle (LV) during isovolumic contraction 
(IVC) cause expansnn of the left ventricular outflow tract (LVOT) prior to aortic valve 
opening? 
Methods: Seven sheep had radiopaque markers inserted on the sinotubular junction 
(STJ). aortoventricular]unction (VAJ), aoriic leaflets, and LV. After 8+1 days, 3-D marker 
coordinates were measured with biplane videofluoroscopy to study the temporal 
sequence of aortic root deformation. End-diastole was defined as peak ECG R-wave, 
and end-IVC as when LV pressure reached 90% of maximum. Triangular areas at the 
VAJ. STJ and leaflets were calculated; LV and LVOT volumes were calculated using a 
multiple tetrahedral method. 
Results: During IVC, LVOT volume increased 1% of stroke volume, 0.2 + 0.1 ml (p = 
O.Ol), while VAJ area increased to 89+13% of maximum and STJ area increased to 
61214%. Following end-IVC, STJ area continued to increase to 9%3%, but VAJ area 
remained unchanged as the valve opened. 
End-D&t& End-IVC Valve Open 
Aortoventricular Junction 
% area change (min.max) 
51 _+ll 89213’ 92 29’ 
Sinotubular Junction 
% area change (min.max) 
825 61 + 14’ 95 -+ 3’+ 
Aortic Valve Orifice 
% area change (min.max) 
121 3+1 1002 d’ 
+ p < 0.05 w. end-diastole 
+ p < 0.05 vs. end-IVC 
Conclusions: These data indicate that redistribution of blood wlthin the LV chamber 
during IVC results I” expansion of the LVOT, which contributes to expansion of the VAJ 
prior to valve opening. This may prepare the leaflets for more rapid opening. Such 
findings should be considered in the design of new stents for bioprosthetic valves, newer 
techniques for implanting unstented xenograft. allograft, and autograft aoltic valves, and 
better methods of valve-sparing aortic root replacement. 
1182-24 Mechanical and Elastic Properties of the Normal and 
Aneurysmal Ascending Aorta by lntraoperative 
Epiaortic Echocardiography 
Georae J. Koullias Raj K. Modak, Dimitris P. Korkolis, Paul Barash, John A. Elefteriades, 
Yale University School of Medicine, New Haven, CT 
BACKGROUND: For the development of ascending aortic aneurysm (AsAA) manage- 
ment guidelines, mechanical performance data are required. This study compares 
mechanical elastic properties of normal and aneurysmal ascending aortas, usingepiaor- 
ti echocardiography. 
Methods: Data was obtained from 30 normal patients (28 males/2 females; mean aortic 
diameter: 2.87cm) and 10 AsAA patients (9 males/l female; mean aortic diameter: 5.28 
cm). After sternotomy, a 15MH.z epiaoltic echo probe was applied. Under continuous 
EKG and blood pressure recording, peak systolic and end-diastolic aortic wall thickness, 
aortic diameter and atherosclerotic grade, were recorded and averaged for three cardiac 
cycles. Percentage variation in diameter (PVD), compliance (C). pressure-strain elastic 
modulus 5 (indicator of longitudinal aorttc wall shear forces), circumferential elastic 
modulus E, (indicator of circumferential aortic wall shear forces), and aoltic distensibility 
were calculated. Statistical analysis employed student’s, t-test. linear and second-order 
regression analysis (pcO.05). 
RESULTS:: Mean PVD was 15.0% in normal aortas and 2.0% in AsAAs (p=O.O3. Disten- 
sibility decreased significantly with the increase in aortic diameter (I = -0.8, p=O.O4). Aor- 
tic compliance was inversely correlated to the aortic diameter in AsAAs (r = -0.4515, 
p=O.O32). Both indices of wall shear forces (5 and b) were 10 and 28 times higher, 
respectively, in AsAAs compared to normal aortas, reflecting the significant (~~0.05) 
increase in shear forces in the aneurysmal amtic wall. 
CONCLUSIONS: 
(1)Aorlic diameter, increases in systole by 2% in AsAAs and by 15% I” normal aortas. 
(2 Ascending aortic distensibility and compliance decrease rapidly with increasing aortic 
diameter. 
(3)The exponential shear forces in AsAAs approaching 6 cm supports the recommenda- 
tion for elective repair at this critical diameter 
1182-25 Role of Cardiac Troponin-I for the Detection of Early 
Graft Occlusion Following Coronary Artery Bypass 
Grafting 
Matthias Thielmanq Gunter Marggraf, Markus Kamler, Parwis Massoudy, Ulf Herold, 
Jarowit Piotrowski, Clemens van Birgelen, Dietrich Baumgart, Raimund Erbel, Heinz 
Jakob. University of Essen, Essen, Germany 
Background: The detection of early graft occlusion following coronary artery bypass 
grafting (CABG) allows for immediate reintewention and may significantly lkmlt myccar- 
dial damage, thus potentially improving prognosis. To date, usual indicators of graft 
occlusion after coronary surgery are still of uncertain diagnostic value. 
Methods: In a prospective study, patients following isolated CABG with a postoperative 
serum cardiac troponin-I level (cTnl) above 20 @ml underwent acute repeat angiogra- 
phy. cTnl, myoglobin and creatine kinase levels were measured preoperatively, at 1, 6, 
12, 24, 36. and 48 hours after aortic unclamping. 
Results: Out of 1623 consecutive patients, 47 having undergone isolated CABG from 
January 2001 to July 2002 fulfilled the inclusion criteria and underwent repeat angiogra- 
phy. Early graft occlusfon was found in 31147 patients (groupl), whereas 16147 did not 
show graft occlusion (group2). cTnl was increased in group1 compared to group2 (2-way 
ANOVA; ~~0.05) at 24 (58.1*19.4 vs. 31.3+7.8 nglml), 36 (83.9+22.9 vs. 33.7e9.6 ng/ 
ml) and 48 hours (55.8k24.1 vs. 25.3k8.0 nglml) postoperatively. Both groups did not dif- 
fer in serum myoglobin and creatine kinase levels. 
Conclusion: Cardiac troponin-I sewed as a reliable marker for the detectIon of early 
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grafl occlusion following CABG. All patients with early graft occlusion showed postopera- 
tive cTnl levels above 30 nglmf at 24, 36, and 46 hours. In contrast, if cTnl levels were 
below 30 ng/ml early graft occlusion was unlikely. 
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heads in either component of the myocyte orientatfon. This was true in both the anterior 
and lateral LV walls (see figure; error bars indicate one circular standard deviation). 
Conclusion: Our measurements suggest that LV surgical remodeling does not signifi- 
cantly affect myocyte orientation. However, this data will be valuable in mathematical 
models of the LV. 
preop lh 6h 12h 24h 36h 46h 
1182-28 Myocardial Tissue Replacement With Extracellular 
Matrix Scaffolds 
Keith A. Robinson, Robert G. Matheny. American Cardiovascular Research Institute, 
Norcross, GA, Cardiac Surgical Assocrates, Atlanta, GA 
Backaround Heart failure from Ml is a major health problem. Recent evidence suggests 
myocardiaf repair and recovery of LV function might be possible through tissue engineer- 
ing such as autologous skeletal myoblast transplant. An alternative strategy is repair of 
infarcted regions with acellular biological matrix scaffolds.. -We implanted por- 
cine urinary bladder extracellular matrix scaffolds (UBM) as full-thickness RV outflow 
tract replacement patches in 4 pigs and 1 dog; 1 pig received glutaraldehyde-treated 
pericardium as control. At 6 wk gross and microscopic structure was studied; immunohis- 
tochemistry was performed to assess cellular recruitment. m No postoperative 
signs of cardiac insufficiency were seen. Implant sates were pearly white at the epicardial 
aspect. Endocardial surfaces of UBM showed pearly white tissue interdigitated with 
abundant brown-colored tissue whereas GP showed mostly pearly white with sparse 
brown tissue. GP was a discrete foreign body in a fibrotic capsule with extensive inflam- 
mation including many giant cells. UBM was undiscernrble and the site was mixed tissue 
including myocardium, fibrosis, and extensive neovascularization. UBM immunohis- 
tochemistry showed myeloid cells at the endocardial aspect. Cells expressing muscle 
actin, with two morphologies were seen in UBM sites: stellateispindle-shaped resembling 
myofibrobfasts, and striated cells resembling cardiomyocytes. Neovascularization with 
vWf- and smooth muscle actin-positive cells was abundant. Extensive replication was 
evident by PCNA immunostaining. The endocardium was vWf-positive endothelial cells. 
Conchsions UBM implants were incorporated into RV free wall by a tissue replacement 
process involving recruitment of circulating cells as well as appearance of muscle cells 
that may derive from adjacent myocardium. In contrast, GP was incorporated into a 
fibrotic capsule without a replacement process. Further research into potential utility of 
UBM for myocardial tissue repair and mechanisms of the replacement process is war- 
ranted. 
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1204-21 The Effect of Left Ventricular Surgical Remodeling on 
Three-Dimensional Myocyte Orientation Using Magnetic 
Resonance Diffusion Tensor Imaging 
Joseph C. Walker, Julius M. Guccione, Edward W. Hsu, Jeremy R. Beitler, Peng Zhang, 
Mark 6. Ratcliffe, University of California Berkeley/San Francisco Joint Bioengineering 
Graduate Group, San Francisco, CA, Duke University, Durham, NC 
Background: It has been suggested that a beneficial left ventricle (LV) surgical remodel- 
ing should result In distributions of myocyte orientations comparable to healthy hearts. A 
new magnetic resonance (MR) imaging technique, MR Diffusion Tensor imaging (MR- 
DTI), can quantify the fibrous LV architecture. Recently, validation with standard histol- 
ogy showed that MR-DTI can accurately reveal myocyte fiber angles in the heart. Using 
MR-DTI, the present study tested the hypothesis that LV surgical remodeling favorably 
corrects three-dimensional myocyte orientation. 
Methods: Thirteen sheep underwent antero-aprcal myocardial infarction (25% of LV 
mass). Ten weeks later anrmals underwent either aneurysm plication (n = 6) or sham 
operations (n = 5). Six weeks after that, these hearts ware perfusion-fixed in diastole and 
underwent MR-DTI. The vectors from MR-DTI were resolved into two components: tan- 
gent and normal to the epicardial surface. Transmural distributions of these two compo- 
nents were compared at the anterior and lateral LV walls 50% from base to apex. 
Resutts: No significant differences were found between plicated and sham-operated 
120, / -, /Fiber Angles at LV Lateral Wall 
1204-22 Warm Blood Cardioplegia Induces Mitochondria- 
Initiated Myocyte Apoptosis Which Is Ameliorated by 
Overexpression of Endogenous Urocortin 
Tiziano M. Scarabelk. Evasio Pasini, Gianna Ferrari. Mario Ferrari, Anastasis 
Stephanou, Paul Townsend, Kevin Lawrence, Carol ChewScarabelli, Richard Knight, 
David Latchman, Institute of Child Health, University College London, London, United 
Kingdom, Jackson Memorial Hospital, University of Miami, Miami, FL 
Background. Previous reports showed that both crystalloid and cold blood cardioplegia 
induce functional and ultrastructural changes in myocytes (CM) and the coronary circula- 
tion. No data is instead available about warm blood cardioplegia (WBC). which nowa- 
days seems to be the most effective technique of intraoperative myocardial protection. 
Here we evaluated in the human heart exposed to WBC the occurrence of apoptosrs. the 
relative contribution of its signalling pathways and the potential involvement of the 
endogenous cardiac peptide urocortin (Ucn) as a salvage mechanism. Methods. 24 
patients undergoing on-pump CABG surgery were classified into group A and B receiving 
40-55 mins and 65-100 mins of cardioplegic arrest respectwely. Two sequential bropskss 
were obtained from the right atrium at the start of CABG and 10 minutes after the release 
of the aortic cross-clamp. Results and conclusions. Our study shows for the first time 
that WBC induces CM apoptosis, identified as immunocytochemical colocalisation 
between TUNEL and caspase-3 positive staining. The proportion of TUNEL positwe CM 
(~0.1% in control hearts) became 3.3+/-0.5% in group A, and further rncreased in group 
B (5.1+/-0.9%) exposed to a longer WBC (pcO.001). Processing of caspase-9 (C9) was 
more pronounced than that of caspase-6 both in group A and group B, providing evr- 
dence that this CM apoptosis is mainly sustained by the mitochondrial CS-mediated path- 
way. WBC induced also Ucn expression (17+/-2.3% and 29+/-3.5% in group A and B 
respectively. Control hearts: ~3%; p<O.OOi) only in those CM, which were not apoptotic, 
suggesting that Ucn can effectively protect those CM in which it is produced. This is, to 
our knowledge, the first report showing apparent protection by Ucn at an individual cellu- 
lar level. We finally observed that Ucn positive, TUNEL negative CM were surrounded by 
a cuff of Ucn negative, TUNEL negative cells, which gives indirect substantiation of the 
paracrine Ucn-induced cardioprotection. We conclude that WBC causes CM apoptosis 
but also induction of Ucn which ameliorates the CM damage associated with on-pump 
cardiac surgery. 
1204-23 Up to Two Years’ Performance Using a Tissue 
Engineered Pulmonary Graft During the Ross 
Procedure 
Pascal M. Dohmen, Alexander Lembcke. Simon Dushe, Holge Hots, Wolfgang Konertz. 
Charite Hospital, Humboldt University, Berlin, Germany 
Background: This study was performed to collect prospective safety and effectiveness 
data of tissue engineered (TE) heart valves for reconstruction of the right ventricular out- 
flow tract (RVOT) during Ross procedure. Methods: Since April 2000, eleven patients 
received TE heart valves for RVOT reconstruction. Four weeks before the valve replace- 
ment, a piece of forearm or saphenous vein was harvested. At the tissue laboratory, 
autologous viable endothelial cells (AVEC) were harvested, isolated, characterized and 
expanded. After a sufficient number of AVEC were available, a decellulanzed pulmonary 
allografl was coated with basal membrane glycoproteins, and seeded in a bioreactor. 
Postoperatively patients were evaluated for quality of life, clinically and hemodynamic 
performance by echocardiography. magnetic resonance imaging and multi-slice tomog- 
raphy. Results: Patient mean age was 39.6 e10.3 years. The internal diameter of the TE 
heart valve was 26.7 +0.7mm. The mean seeding percentage was 69.9 f 7.7% with a 
AVEC viability of 93.2 +2.1%. All patients were in NYHA classification I Clinical evalua- 
tion showed no temperature above 375°C or leucocytosis. At echocardiographic evalua- 
tions the flow velocity was at discharge, 3, 6, 12 and 24 months respectively 0.77+0.20, 
0.71*0.22, 0.59iO.07, 0.71+0.15 and 0.66iO.10. There was no TE heart valve regurgita- 
tion seen during follow up. Magnetic resonance imaging showed pliable, smoothly mov- 
ing cusps. Multi-slice tomography showed the absence of calcification in the tissue 
engineered heart valve up to two years postoperatively. Conclusions: The shod term 
follow up showed high quality of live, no evrdence of immunological reactlons, and excel- 
lent hemodynamic behavior of the TE heart valves without calcification or pattern of 
accelerated flow in the pulmonary artery up to two years of follow up. 
